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Abstract 
Background 
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Primary maternity units (PMUs) offer less expensive and potentially more sustainable maternity 
care, with comparable or better perinatal outcomes for normal pregnancy and birth than higherlevel 
units. However, little is known about how these maternity services operate in rural and remote 
Australia, in regards to location, models of care, service structure, support mechanisms or 
sustainability. This study aimed to confirm and describe how they operate. 
Design 
A descriptive, cross-sectional study was undertaken, utilising a 35-item survey to explore current 
provision of maternity care in rural and remote PMUs across Australia. Data were subjected to 
simple descriptive statistics and thematic analysis for free text answers. Setting and Participants: 
Only 17 PMUs were identified in rural and remote areas of Australia. All 17 completed the survey.  
Results 
The PMUs were, on average, 56km or 49 minutes from their referral service and provided care to an 
average of 59 birthing women per year. Periodic closures or downgrading of services was common. 
Low-risk eligibility criteria were universally used, but with some variability. Medically-led care was 
the most widely available model of care. In most PMUs midwives worked shift work involving both 
nursing and midwifery duties, with minimal uptake of recent midwifery workforce innovations. 
Perceived enablers of, and threats to, sustainability were reported. 
Key Conclusions and Implications for Practice 
A small number of PMUs operate in rural Australia, and none in remote areas. Continuing 
overreliance on local medical support, and under-utilisation of the midwifery workforce constrain 
the restoration of maternity services to rural and remote Australia. 
Abbreviations 
CS, Caesarean section; DDI, Decision to delivery interval; GP, General Practitioner; MGP Midwifery 
Group Practice; NMSCF, Australian National Maternity Services Capability Framework; NMSP, 
National Maternity Services Plan; SMO Senior Medical Officer 
Keywords: Rural health services; maternity hospitals; primary maternity units. 
Introduction 
Approximately 30 per cent of Australian birthing women live in rural and remote areas (Hilder et al., 
2014) representing a significant demand for pregnancy, birth and postnatal health services. Yet the 
provision of these services is challenging. The large geographical spread of women, small numbers of 
birthing women per community, the challenges of attracting and retaining skilled midwifery and 
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medical staff, and the costs of providing on-site surgical services for caesarean section (CS), have all 
contributed to the 41% (n=255) reduction in maternity services seen in Australia over the last 20 
years (Kildea et al., 2015). 
Maternity services with 24/7 surgical capacity are the preferred service level for rural communities 
of sufficient size to sustain a surgical service (Grzybowski et al., 2009). Many small rural 
communities, however, do not have sufficient birth numbers or resources to sustain the workforce, 
equipment and physical infrastructure to perform 24/7 onsite surgery. When service provision 
exceeds that required to support the annual birthing numbers, over-servicing can result in service 
instability, higher clinical intervention rates and difficulties with recruitment and retention of staff 
(Grzybowski et al., 2009).  
Internationally, there are a variety of terms used to describe and define maternity services which 
offer birthing services but are geographically separated from obstetric, neonatal and anaesthetic 
services (see Table 1). These terms reflect varying models of care and physical infrastructure in 
which services are provided. However, all offer antenatal, planned birthing services and postnatal 
care to women without identified obstetric risks and have no onsite emergency CS capability. 
Further, they all have limited obstetric, anaesthetic, laboratory and paediatric support available on 
site. They operate within a network of secondary and tertiary obstetric facilities, with varying levels 
of support and encouragement for the low-resource practice.  It is these shared characteristics that 
this study used to define Primary Maternity Units (PMUs).  
Table 1: Varying terms and characteristics of PMUs  
Origin Term Location  Model of Care Level of 
service 
capability 
Client 
population 
England (Rowe, 
2011) 
Freestanding 
midwifery 
unit 
Freestanding 
(geographically 
separated from 
Midwifery-led, 
may have GP 
involvement 
Antenatal
, birthing 
and 
Women with 
low risk 
pregnancies, 
4 
 
hospital) postnatal 
care, 
without 
onsite 
obstetric, 
neonatal 
and 
anaesthet
ic services 
anticipating 
uncomplicat
ed labour 
and birth.  
 
Women with 
obstetric 
risks may 
receive 
some 
antenatal 
and 
postnatal 
care  
 
Emergency 
(unplanned) 
birthing 
services 
provided if 
required (eg 
preterm 
birth or 
women 
refusing 
transfer).   
 
 
New Zealand 
(Grigg et al., 
2015) 
Primary 
Maternity 
Unit 
freestanding or 
within/alongsid
e small 
community 
hospital 
Midwifery-led 
Canada 
(Kornelsen and 
McCartney, 
2015) 
No widely 
adopted 
term. Mostly 
commonly 
described as 
Primary 
Maternity 
Units without 
local access 
to Cesarean 
Section 
Small rural 
community 
hospitals 
GP or Midwifery-
led 
Australia 
(Australian 
Health Ministers’ 
Advisory Council, 
2008; 
Queensland 
Health, 2014) 
 
Primary 
maternity 
services or 
Level 2 
maternity 
services 
 
Public hospital 
maternity units, 
birth centres, in 
the community, 
or combination  
Midwifery-led or 
GP-led  
 
Published research demonstrates that PMUs, compared to secondary or tertiary maternity services, 
provide safe care in a range of locations with good clinical outcomes for women and infants 
including: no differences in perinatal mortality (Leeman and Leeman, 2002; Birthplace in England 
Collaborative Group, 2011; Monk et al., 2014); no differences or improved outcomes for perinatal 
morbidity (Leeman and Leeman, 2002; Birthplace in England Collaborative Group, 2011; Overgaard 
et al., 2011); improved outcomes for maternal morbidity (Overgaard et al., 2011); improved 
outcomes for birth interventions including fewer CS (Leeman and Leeman, 2002; Birthplace in 
England Collaborative Group, 2011; Davis et al., 2011; Overgaard et al., 2011; Tucker et al., 2013; 
Monk et al., 2014) and improved neonatal outcomes (Wax et al., 2010; Davis et al., 2011; Dixon et 
al., 2014; Monk et al., 2014).  
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Two recent studies of PMUs in Australia, one representing urban and regional (Monk et al., 2014) 
and one rural setting approximately an hour from the tertiary unit (Kruske et al., 2015), also 
demonstrated safe clinical outcomes for mothers and babies and less intervention.  
Conversely, the long distances women in rural and remote Australia now travel for birth have been 
associated with significant risk and poorer outcomes (Alston et al., 2006; Dietsch et al., 2010; Kildea 
et al., 2010; Tucker et al., 2013). Between 1992 and 2011, the closure of maternity units in Australia 
was found to be associated with a statistically significant increase in the rate of babies born before 
arrival to hospital (unplanned out of hospital births) from 3.23 to 4.15/ 1,000 (Kildea et al., 2015). 
Relocating for birth is also associated with: increased financial burden on familes (Monk et al., 2013); 
negative psychosocial consequences including increased stress, feelings of isolation and loneliness 
and decreased bonding time with family members (Chamberlain and Barclay, 2000; Kornelsen et al., 
2001; Kornelsen, 2005; Arnold et al., 2009; Hoang et al., 2011). Lack of local access maternity 
services is also associated with less favourable clinical outcomes for mothers and babies including 
increased perinatal mortality (Nesbitt et al., 1990; Allen and Kamradt, 1991; Grzybowski et al., 2011). 
Relocating for birth has a particularly detrimental impact on Aboriginal and/or Torres Strait Islander 
women from rural and remote areas who are often required to relocate for extended periods of 
time, losing access to support people and family; removal of their child’s right to be born on their 
own country; and with added life stressors such as socio-economic disadvantage and the ongoing 
impacts of colonisation (Kruske et al., 2006; Ireland et al., 2010; Kildea et al., 2013).  
In response to strong consumer demand (Hirst, 2005) and a reliable evidence base, Australian 
Governments have committed to improving rural and remote women’s access to maternity care and 
to expanding midwifery models of care.  In 2008, all Australian state and territory Governments 
committed to: “extending and enhancing primary maternity service models as a preferred approach 
to providing pregnancy and birthing services to women with uncomplicated pregnancies” (Australian 
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Health Ministers’ Advisory Council, 2008, p.2). These commitments were then embedded in 
Australia’s key maternity policy document, the National Maternity Services Plan (NMSP) (Australian 
Health Ministers' Conference, 2010). In 2010, the Australian Government also extended Medicare, 
the national scheme which provides free or subsidised health care to Australians, to fund antenatal, 
intrapartum and postnatal services provided by privately practicing midwives who are ‘Medicare-
eligible’ (Department of Health and Aging, 2013). To be Medicare-eligible privately practicing 
midwives must satisfy several additional requirements set out by the Nursing and Midwifery Board 
of Australia. To offer women Medicare-rebatable maternity care, these midwives must also have a 
collaborative arrangement with a specified medical practitioner or health service (Department of 
Health and Aging, 2013). 
The expansion of Medicare has resulted in an increase in the number of privately practising 
midwives in Australia, as well as a number of innovative models of care being introduced in a few 
public facilities (Wilkes et al., 2015), but difficulties in securing collaborative arrangements have 
limited the roll out of this initiative. Likewise, in rural and remote areas little progress has been 
made in either increasing or strengthening services in most jurisdictions since the reforms were 
introduced in 2011 and the number of PMUs in Australia remains small (Monk et al., 2013). 
The appropriate proximity of PMUs to their referral hospital with 24/7 CS capability also remains 
controversial. Although Australia’s national guidelines do not specify time limits for transfer to 
higher levels of care (Commonwealth of Australia, 2012), until recently, one Australian jurisdiction, 
Queensland, recommended that PMUs have “access to a functional operating theatre (not 
necessarily on-site) and the anaesthetic capability to bring about a baby’s birth in an unplanned CS 
within 75 minutes of booking the procedure, in normal circumstances” (Queensland Health, 2012a). 
Although this identified time was removed and replaced with a reference to “best practice” 
(Queensland Health, 2014), transfer times are often at issue in discussions of rural and remote 
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maternity services (National Collaborating Centre for Women’s and Children’s Health, 2004; Thomas 
et al., 2004; Monk et al., 2014). Countries with comparable health systems, including New Zealand 
(Hunter et al., 2011; Grigg et al., 2015)  and Canada (van Wagner et al., 2012), operate maternity 
services many hours from surgical services and demonstrate that routine and emergency transfer of 
women can be undertaken safely in remote settings without compromising clinical outcomes.  
In summary, the provision of PMUs in rural and remote areas is well supported by international 
evidence, consumer demand and national policy. However access to PMUs in rural and remote 
Australia is extremely limited. In 2012, a service mapping exercise identified 36 PMUs across rural 
and remote Australia (Longman et al., 2014), but little was known about their models of care, service 
structure, support mechanisms and sustainability. This study aimed to confirm and describe how 
these services operate across rural and remote Australia. The results provide important information 
for policy makers, health planners, managers and health service stakeholders on the fragility of  
sustainable of maternity services in rural and remote areas of Australia.  
Methods 
Design 
The study employed a descriptive, cross-sectional design.  
Eligibility criteria 
For inclusion in the study, services had to meet the following criteria:  
 Be situated in a rural or remote area as defined by the Australian Statistical Geography Standard 
(ASGS) remote area (RA) categories RA2 or above (Australian Bureau of Statistics, 2013), 
 Provide planned intrapartum care for women, and 
 Have no capacity for emergency CS (requiring transfer to a higher level service for intrapartum 
CS). 
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Participants and recruitment 
The service mapping exercise that identified 36 services has been described in another publication 
(Longman et al., 2014) and relied mostly on reports from jurisdictional level policy makers. In this 
study, all 36 services were approached directly via telephone to determine if they met the criteria 
for inclusion, and if so, to be informed about the study and invited to participate. Snowball sampling 
was used to identify a further 2 units. Twenty-one of the initial 36 services were excluded as they 
reported not either offering birthing services, or having emergency CS capability. This yielded 17 
PMUs eligible for inclusion. A survey was distributed by email to the nominated representatives of 
these services between August and October 2014 (see Figure 1).  
Data collection 
An online survey tool (SurveyGizmo, 2005), was used to develop  the survey that was emailed to the 
nominated health service representative, usually the midwifery manager. Up to two follow up emails 
and telephone calls were undertaken to remind participants to complete the survey. The survey 
instrument was developed by the research team and consisted of 35 multiple choice and open-
ended questions. These questions inquired about the current provision of maternity care including: 
the number of births at the service per annum and over the previous five years; the extent of 
maternity care offered; any criteria for accepting (or excluding) women planning to birth at the 
service; the models of care available; arrangements to connect with, and transfer women to, 
specialist obstetric and surgical services; proximity to those services; staffing composition, and the 
perceived ‘threats to sustainability’ and ‘ingredients of success’ of the service. 
Data analysis 
Survey data was exported to Microsoft Excel (2010) to assist with data analysis using descriptive 
statistics. Free text answers were analysed using thematic analysis (Braun and Clarke, 2006).   
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Ethics  
Ethical approval was obtained through the relevant Human Research Ethics Committee. 
Results 
Seventeen PMUs maternity services responded to the survey, 100% of all identified potential 
participants. These services reported an average of 59 births per calendar year, with a maximum of 
198 and a minimum of two per year between 2010 and 2013 (see Figure 2). All respondents had 
been operating as a PMU for at least three years, with most having done so for more than five years 
(n=14; 3-5years n=2; 1 missing). PMUs were located in six of Australia’s eight jurisdictions. All PMUs 
operated within small rural hospitals, ten in areas categorised as RA2 and seven in RA3 locations. 
There were no PMUs operating in RA4 or RA5 areas indicating no PMUs were located in remote 
areas.   
All 17 PMUs provided planned intrapartum care at least some of the time. Of these, eight services 
reported offering planned intrapartum care 24 hours per day, 365 days per year. The remaining nine 
services reported that they closed periodically; in some cases, these temporary closures were 
regular and recurrent events. A lack of local human resources accounted for closures in all cases. In 
some cases, unavailability of local doctors providing medical cover to the service resulted in the 
facility closing their services on certain weekends each month. In other cases, closures occurred on 
an ad hoc basis when doctors or midwives were unavailable.   
Eligibility criteria 
Participants were asked to identify eligibility criteria to birth at the facility. All reported ‘low risk’ 
eligibility criteria for accessing the Unit. There was some evidence of variability in the definition of 
‘low risk’. Most services reported accepting women for birth in pregnancies greater than 37 weeks; 
one service accepted women for birth from 36 weeks. The maximum accepted Body Mass Index 
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(BMI) also varied between services, with facilities setting maximum BMIs of 25, 30 or 35. Some 
services reported excluding all women with gestational diabetes, while one only excluded diabetic 
women who were dependent on insulin. 
A range of additional criteria were also indicated by some maternity services. One facility reported 
that only women known to the local doctor were eligible to birth at the PMU, and that all women 
must be booked in antenatally, not “just arrive during labour” (implying that women would be 
transferred if time allowed, even if they met the other eligibility criteria of low risk, term pregnancy). 
Another facility reported that women with poor antenatal attendance were also transferred to birth 
in a larger centre. A third service reported relying on a geographic catchment area and that only 
women who agreed to accept blood products if indicated, and agreed to have glucose tolerance 
testing and a morphology ultrasound, could be accepted for birth at the PMU. 
Consultation, referral and transfer 
In addition to the above eligibility criteria, the Australian College of Midwives Guidelines for 
Consultation and Referral (Australian College of Midwives, 2013) were used in 13 (76.5%) PMUs, 
however they had been modified for local use in four of those. Two services described the 
modifications as adding indications for intrapartum and postnatal transfer to a higher-level service. 
The remaining two services using modified Australian College of Midwives guidelines had made 
more idiosyncratic modifications, with one service reporting that the indications for consultation and 
referral changed frequently in their service depending on “whatever the [Health Service] 
demand[ed]”. The remaining four services reported that the local doctor determined their own risk 
assessment.  
The most common way of connecting with specialist obstetric services for non-urgent 
communication was via telephone (n=14), often in conjunction with women travelling for face-to-
face consultations (n=13). Only two services reported using telehealth facilities. Three PMUs 
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reported that connection with specialist obstetric services only occurred via women travelling to the 
referral centre for face-to-face consultation with a specialist obstetrician. Two PMUs reported 
hosting a monthly outreach obstetric clinic. 
Respondents reported an average of 56 km (Range 35-105 km) and 49 minutes (Range 30-75 
minutes) travelling time to the nearest facility with emergency CS capability. All PMUs reported 
using predominantly road ambulance for intrapartum transfers to higher-level services (see Table 2). 
In eight services, road transfer could be completed in less than one hour and in the remaining nine 
services the transfer time was reported to be 1-2 hours.  
Table 2: Mode of transfer to higher level facility 
Urgent transfer transportation  
(n >17 because some facilities utilised >1 option) 
n % 
Road ambulance 17 100 
Fixed wing aircraft 4 23.5 
Helicopter 2 11.8 
 
Surgical capability 
In three PMUs there were no functional operating theatres on site (see Table 3). In the remaining 14 
there were varying degrees of utilisation, ranging from day surgery, through a range of minor 
procedures (such as orthopaedics, gynaecology, ophthalmology) to some who described their 
operating theatre as being “fully operational” for a “wide range” of surgical cases. Although none of 
the facilities could offer emergency surgical services, onsite surgical services for planned CS were 
available in six of the 17 PMUs. In some units this was due to doctor availability (either resident or 
visiting) on particular days; in other cases, participants did not specify a reason. 
Table 3: On site operating theatre availability  
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Onsite Operating theatre availability N % 
None 3 17.7 
Non-urgent availability 14 82.4 
For non-obstetric surgery 14 82.4 
For planned CS 6 35.3 
Models of care & staffing composition 
Sixteen of the 17 facilities offered medically-led care either through hospital based doctors (fully 
publicly funded) or shared-care arrangements with General Practitioners (GPs) (partially private 
models where women received some or all of their antenatal care in the local GP rooms - see Table 
4). Thirteen services exclusively used local GPs, and in five cases there was only one local doctor with 
obstetric qualifications. The remaining four services had at least one hospital-based Senior Medical 
Officer (SMO) with obstetric qualifications. In three cases, those SMOs worked jointly with hospital 
based doctors without obstetric qualifications to cover the service. 
Table 4: Models of care 
Models of care available  
(n >17 because some facilities offered >1 model) 
n % 
Hospital based medically-led care 8 47.1 
GP Shared care 8 47.1 
Hospital based midwifery-led care 6 35.3 
 
Midwifery-led models of care (where women had care predominantly from hospital midwives 
working either in a caseload or team arrangement, with medical review either periodically or when 
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risk factors were identified) were reportedly available in six PMUs (35.3%) . Where midwifery-led 
models of care were offered, women also had the option of GP-shared care.  
It was most common for midwives employed in PMUs to work full shift-work involving both nursing 
and midwifery duties (n=13). Five services reported midwives working full shift-work involving only 
midwifery duties. Four services reported midwives working on a caseload basis (with an annualised 
salary and working on call for when women required care). Three PMUs employed midwives without 
nursing qualifications (see Table 5).  
Two PMUs reported that some of their midwives were Medicare-eligible (see Table 5). One of these 
two services reported that they had four Medicare-eligible midwives, while the second PMU had 
two. Other PMUs reported that some of their midwives were working towards seeking Medicare 
eligibility. Neither of PMUs who had Medicare-eligible midwives on staff reported using the 19.2 
Medicare Exemption (allowing small rural hospitals access to Medicare rebates for non-admitted 
primary health care services) (Queensland Health and Council of Australian Governments, 2007). No 
PMUs had established visiting rights or collaborative arrangements with any Private Practising 
Eligible Midwives.  
Table 5: Midwifery workforce  
Composition of midwifery workforce n % 
All dual-registered midwives & nurses 14 82.4 
Employing at least one midwife who is not also a nurse* 3 17.6 
Utilisation of Medicare-eligible midwives (missing data = 2)   
No Medicare-eligible midwives 13 86.7 
At least one Medicare-eligible midwife 2 13.3 
* ‘Midwives who are not also nurses’ includes both graduates of Bachelor 
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of Midwifery programs, and midwives who have surrendered their 
nursing registration.  
 
Ingredients of success and Threats to sustainability 
Respondents were asked to identify ingredients of success and threats to the sustainability of their 
PMU. These were open-ended questions with no guidance provided. All respondents answered both 
questions. Responses were sorted into categories through manual thematic analysis. Four 
ingredients of success were identified: Teamwork and communication; Service characteristics; Staff 
characteristics; Governance and workforce. Conversely, three threats to sustainability were 
identified: Workforce; Decreasing birth numbers, and a Lack of management support.  
Teamwork and communication were the most commonly reported elements of success. Responses 
in this category referred to teamwork (n=5), strong relationships (n=4), effective collaboration (n=1) 
and communication (n=4). ‘Communication’ described interactions between team members, with 
clinical colleagues and referral partners, and with clients.    
Service characteristics related to the model of care were also identified as ingredients of success. 
Two responses referred directly to the importance of practitioners in the success of their service, 
identifying either midwifery or doctor-led care. Other responses reported characteristics related to 
the model of care including personalised care (n=3) and continuity of care or carer (n=2), low risk 
(n=2), low intervention (n=2), and active birthing principles (n=1).  Risk management was the next 
most frequently reported service characteristic. Respondents listed the importance of effective risk 
management (n=3), good screening (n=1) and a good track record (n=1) as ingredients of success.  
Staff characteristics were also identified as ingredients of success. Four responses mentioned the 
high level of skill and experience of clinicians in their services. Responses included “very good, highly 
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skilled clinicians”, “experienced staff”, “confidence in skills and knowledge”, and “able to work 
independently”. Three responses discussed the personal commitment of staff to the service and 
their profession as integral to their service’s success. Words used included “dedicated”, 
“passionate”, “commitment” and “love”. Other important characteristics of staff and service 
included “flexibility” (n=3), “creativity” (n=2) and “creative planning” (n=1).  
Three respondents referred to elements of governance as an ingredient of success. Responses 
included: regular supervision and case review (n=1); management support (n=1); and effective use of 
staff resources (n=4). 
Seventy percent of respondents reported workforce or staffing issues as a threat to the PMU’s 
sustainability (n=13). Three services stated ‘workforce’ as a general threat; five responses reported 
difficulty with recruitment and retention of medical staff; four reported difficulty with recruitment 
and retention of midwifery staff; and five reported an ageing workforce (n=5) or imminent 
retirement of staff (n=1). Another workforce issue was reported was the decrease in dual registered 
(nurse) midwives and increase in midwives who are not also nurses. Four respondents perceived 
that their service could not employ midwives who were not also registered as nurses as low birth 
numbers meant full time midwifery positions were unavailable. Two responses referred to midwives 
choosing not to work in a PMU due to high levels of responsibility (n=1) and the on-call component 
of the work (n=1). Burnout of midwives due to heavy on-call requirements was also listed by one 
respondent as a threat to services. 
Decreasing birth numbers was also identified as a threat to the sustainability of the service by four 
respondents. A further three responses noted that low birth numbers means that maintaining the 
skill levels of staff is an issue. 
Lack of management support for the service was also identified as a threat to sustainability by one 
third of respondents (n=6). Three responses referred to lack of support from medical colleagues 
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reflected in “scrutiny from referral hospital” (n=1), “always questioned on our ability” (n=1) and local 
GP-obstetricians not referring to the midwifery-led service (n=3). One response stated that 
increasing co-morbidities and CS rates meant that fewer women were eligible to birth at the PMU 
and that women themselves often elected to birth at a higher level service even when they were low 
risk, in case “things go wrong”. 
Discussion 
This study aimed to confirm the existence of PMUs across rural and remote Australia and describe 
how they operate. The results illustrate that a variety of service models and arrangements operate 
in a very small number of PMUs across rural Australia and none operate in remote Australia. Of the 
36 we understood were operating in 2012 (Longman et al., 2014), less than half self-reported as 
eligible for inclusion in this study. This disparity may reflect both the vulnerability of PMUs and 
different methodologies in identifying levels of service in the two projects. Twelve services classified 
as PMUs in 2012 were found to have onsite obstetric, neonatal and anaesthetic services in 2015. 
Similarly, nine services previously identified as PMUs were not offering birthing services in 2015. The 
initial 2012 mapping exercise identified services via government websites with verification or 
supplementation of information provided by senior contacts in each jurisdiction (Longman et al., 
2014). In contrast, this study confirmed service structure directly with the facility.  
Although government policy documents (Australian Health Ministers’ Advisory Council, 2008; 
Australian Health Ministers' Conference, 2010) include statements that aim to increase maternity 
services in rural and remote areas, these findings suggest that they have thus far had limited, if any, 
success. This may be because the policy aims, to date, have lacked any specific funding or initiatives 
to operationalise the aims. Where maternity services have reopened in rural and remote areas (such 
as Beaudesert and Cooktown in Queensland) these have been established with onsite obstetric, 
neonatal and anaesthetic services. Although surgical capability is desirable to maximise the number 
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of women able to stay and birth in their home community, many small rural communities do not 
have sufficient birth numbers or resources to sustain the workforce, equipment and physical 
infrastructure to perform 24/7 onsite surgery. Providing surgical birth services in communities with 
insufficient birthing numbers may lead to over-servicing with associated higher clinical intervention 
rates, difficulties with recruitment and retention of staff, and service instability (Grzybowski et al., 
2009). It is also an expensive model to offer 24-hour access to the surgical, anaesthetic and nursing 
workforce required to staff an operating theatre for a population of low risk women. 
The Australian National Maternity Services Capability Framework (NMSCF) is an agreed set of 
national standards which defines the level of maternity service provision by the resources that are 
required (Commonwealth of Australia, 2012). Level 1 indicates antenatal and postnatal services only; 
Level 2 indicates ‘birthing without operative services’ (and is the service level at which PMUs 
operate); Level 3 includes birthing services with capability to perform 24/7 onsite emergency CS 
surgery; Levels 4, 5 and 6 provide increasingly more sophisticated levels of care and are almost 
exclusively available in larger regional and urban centres (Commonwealth of Australia, 2012).  
Most of the PMUs identified in this study provide intrapartum care to a smaller number of birthing 
women than many of the Level 1 facilities currently operating across rural and remote Australia 
(Longman et al., 2014). A significant number of these Level 1 services are situated within 60 km of a 
Level 3 or higher service and could easily offer a Level 2 service (a PMU) with prompt access to a 
higher-level facility. Our findings reflect a prevailing belief in Australian health systems that no 
intrapartum service is safer than one without emergency surgical birth capability. Yet this is not 
supported by evidence. Births continue to occur in Level 1 facilities due to women presenting in 
advanced labour. Published data in Queensland reported 130 births of 42,787 total Qld births in 
2010 occurred at facilities listed on the My Hospitals website as having no birthing service 
(Queensland Health, 2012b; National Health Performance Authority, 2015). Unplanned out of 
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hospital births have also significantly increased across Australia (by 47%) over the years 1992-2011 
(p<0.001) resulting in 22,814 births being registered as born before arrival to hospital over that time 
(Kildea et al., 2015).  This equated to an increase from 836 in 1992 to 1,233 babies per annum in 
2011 with the highest year recording 1,766 babies born before arrival in 2009. The increase in babies 
being born before arrival to hospital was negatively correlated with a 41% decline in maternity 
services (p<0.001) (Kildea et al., 2015) and represents a considerable number of families who may 
have experienced significant distress, and poorer outcomes, as a result of these closures.  
To date, the evaluative literature has focused primarily on the safety of low-volume services by 
examining the biophysical outcomes of services. Some studies have examined outcomes based on 
distance-to-care (Blondel et al., 2011; Combier et al., 2013; Paranjothy et al., 2013) while others 
have looked at the relationship between volume and outcomes (which has shown high volume 
services provide no inherent benefit, but are used as a proxy for access to greater resources) 
(Serenius et al., 2001; Finnström et al., 2006; Kozhimannil et al., 2014). What has been largely absent 
from the research literature, however, is comparisons of outcomes of women birthing in rural and 
remote PMUs compared to those from communities with Level 1 care. This has been addressed 
tangentially in studies that consider the increased morbidities associated with travel to care (see 
Combier et al., 2013). However, two Canadian studies measuring maternal-newborn outcomes 
based on distance to care demonstrated that for women who travel more than four hours, neonatal 
mortality was three times more likely; newborn intensive care admissions and bed days were higher 
for all women travelling more than one hour to care as was induction for logistical reasons 
(Grzybowski et al., 2011). These findings were replicated in a cross-jurisdictional Canadian study 
(Grzybowski et al., 2015) and provide a solid basis, if not system imperative, for supporting PMUs in 
rural and remote areas. 
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There is strong evidence of the safety and cost-effectiveness of midwifery-led models of care 
(McLachlan et al., 2012; Tracy et al., 2013; Gao et al., 2014; Kruske et al., 2015). A Cochrane 
systematic review (which included 15 randomised controlled trials; n=17,674) found outcomes for 
women and babies were significantly improved when continuity of care from a known midwife is 
compared to standard care (Sandall et al., 2013). Benefits include significantly fewer interventions in 
birth (less epidural or other analgesia, amniotomy, episiotomy and instrumental births), and less 
women experiencing a preterm birth, fetal or neonatal death. Women receiving continuity of 
midwifery care had more spontaneous vaginal births and reported higher satisfaction scores and 
sustained breastfeeding rates.  
Despite this evidence, consumer demand and policy support, most PMUs in rural Australia continue 
to operate medically-led models of care. The Australian National Maternity Services Plan (NMSP) 
emphasises the importance of continuity of care and notes that there is an increasing demand for 
midwifery-led models of care (Commonwealth of Australia, 2012), yet only six of the services 
surveyed had these established. Midwifery-led models of care are commonly offered in PMUs 
internationally (Dixon et al., 2012; van Wagner et al., 2012) either as a caseload midwife working 
alone or in a midwifery group practice or team midwifery model (Homer et al., 2008; Hunter et al., 
2011).  
This study found that in Australian rural towns, maternity services predominantly rely on very small 
numbers of doctors to provide medical back up. This results in the service (and the women who used 
it) being vulnerable to both regular and unexpected closures. All the PMUs surveyed indicated that 
workforce issues, primarily recruitment and retention of staff, were the biggest threat to their 
services. Eleven facilities (64.7%) reported that the only model of care available depended on local 
GPs, and at least four services reported suspending intrapartum care more than 20% of the time. 
Such extensive suspensions fall short of the requirement for a service to operate at its given level at 
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least 80% of the time (Commonwealth of Australia, 2012), effectively diminishing the number of 
PMUs maternity services functioning in rural Australia. The high levels of reliance on medical staff 
are also inconsistent with successful and sustainable models of care in similar facilities elsewhere 
(Brocklehurst et al., 2011; Dixon et al., 2012; Benatar et al., 2013; Dixon et al., 2014), some up to 
four hours flight from surgical services (van Wagner et al., 2012).  
The reliance on medical models of care may also have contributed to under-utilisation of the 
midwifery workforce. Only six services reported that midwives had the opportunity to work across 
their full scope of practice as lead maternity carers, while midwives were also required to work as 
nurses in 13 services. Traditionally, low client volume in rural and remote communities has required 
staff to work across several areas of a health service. Several respondents noted that their service 
did not have the capacity to employ midwives to work exclusively in midwifery, suggesting a lack of 
awareness of contemporary staffing models which maximise staff resources through team midwifery 
or midwifery group practice (MGP). Similarly, concerns about burnout and resistance to ‘on call’ time 
cited by participants reflect the need to raise awareness of research demonstrating that caseload 
midwifery can be associated with reduced burnout and higher professional satisfaction (Newton et 
al., 2014).  
Without more innovative leadership and evidence-based approaches to staffing, PMUs in rural 
Australia have little opportunity to capitalise on the increasing occupational trend towards single-
registered midwives (who are not nurses). Indeed several respondents regarded the growing 
number of midwives who are not also nurses as a challenge to the sustainability of rural health 
services reflecting a debate that has been occurring in the literature (Stewart et al., 2012; Kruske, 
2013; Lockey and Kildea, 2013). Conversely, several other services acknowledged that the lack of 
opportunity to work in midwifery-led models of care made employment within the service less 
attractive. This is consistent with other studies that have found high levels of job satisfaction 
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amongst midwives working in midwifery-led models of care (Collins et al., 2010; Newton et al., 
2014). Developing midwifery-led models of care may make employment in rural and remote PMUs 
more attractive to midwives and help to address the workforce shortages reported by participants.   
There were very few Medicare-eligible midwives working in PMUs in rural Australia and survey 
responses suggested a low level of understanding of the role and benefits of Medicare-eligible 
midwives in rural areas. None of the services who reported employing Medicare-eligible midwives, 
were using these midwives to access Medicare revenue under the 19.2 Medicare Exemption 
(Queensland Health and Council of Australian Governments, 2007). Under the 19.2 exemption, rural 
and remote facilities are able to bill Medicare for out-patient care which would otherwise only 
attract state-funding. This provision can be applied to antenatal and postnatal care provided by 
employed Medicare-eligible midwives, creating an important source of additional revenue for these 
small facilities.  
No PMUs reported accommodating Privately Practising Midwives. In 2010, federal maternity care 
reforms created opportunities for Private Practising Medicare-eligible Midwives to gain visiting rights 
to public facilities. While the utilisation of these midwives has been successful in some urban and 
regional facilities, particularly in Queensland where there has been strong government support, this 
has not been matched in other jurisdictions or in rural and remote areas. The lack of uptake of these 
options reveals a lack of readiness to embrace contemporary and innovative service models to 
address workforce challenges. Midwife-led services employing highly-skilled and experienced 
midwives, especially those with eligibility for Medicare billing, could be a cost effective solution to 
medical staff shortages in rural and remote communities.  
Responses in the survey generally indicated a sense of declining birth numbers and a lack of 
sustainability of services. Several respondents mentioned a lack of support for their model of care 
had led to decreasing in birth numbers. This suggests lack of awareness of the research that 
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continually demonstrates the safety and viability of midwifery-led models of care and requires 
strategies to overcome non-evidence-based perceptions about clinical risk associated with these 
services. There are also significant financial incentives for GPs to provide antenatal and postnatal 
care in their private rooms, rather than referring women to local midwifery models of care. 
However, the frequent closures reported by more than half of the participants would also create 
uncertainty for women about their place of birth, contributing to declining birth numbers. 
Addressing declining birth numbers would therefore depend not just on raising awareness of the 
safety and benefits of PMU care, but also on developing models of care that are predictable and 
desirable to women and supported by the local nursing and medical providers.  
It was also interesting to note that several PMUs reported some capacity for planned CS. While this 
has the important benefit of potentially allowing additional women to remain in their community for 
birth, it may also have unintended consequences. Women who might have been good candidates for 
vaginal birth (such as VBAC), may choose planned CS in order remain local. Similarly, some PMUs 
reported that planned CS were scheduled for only one day each week. This could have the 
unintended consequence of women birthing earlier than might otherwise be recommended, rather 
than risking spontaneous onset of labour prior to a planned CS. Other studies have found that 
restricted services in rural areas can create incentives for intervention (Kornelsen and Grzybowski, 
2006; Kruske and Jones, 2010). The impact of offering planned CS in rural PMUs should therefore be 
carefully considered.  
Key ingredients shared by all PMUs included low risk eligibility criteria and protocols to manage 
clinical risk; strong collaborative networks and relationships with secondary and tertiary referral 
services; and a high level of skill and independence among staff. Whilst PMUs are geographically 
separate, they operate within a collaborative network of secondary and tertiary obstetric facilities.  
Conclusion 
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This study identified a small number of PMUs in rural areas of Australia, and none in remote areas. 
In spite of demands from women, supportive policy frameworks and strong international and 
national evidence on the safety of PMUs and midwifery-led models of care, rural and remote health 
services remain over dependent on the availability and support of local GPs. These challenges could 
be addressed by expanding midwifery-led models of care in rural and remote areas with effectively 
networked referral pathways to higher level services. Achieving this however, requires more than 
the policy support of State and Commonwealth governments. Strategic funded initiatives are needed 
to move from the rhetoric of policy to real change in maternity services for rural and remote 
dwelling women and their families.  
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Figure 1: Study inclusion flowchart 
Figure 2: Median number of births, per year, in Australian Rural and Remote PMUs 
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